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(54) ENGINE WITH TURBO SUPERCHARGER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To warm up a catalyst converter 
very quickly even at the time of engine start when an engine is 
cold so as to improve exhaust emission when the engine is cold 
by setting valve opening time to early time and arranging the 
catalyst converter in a first exhaust passage in which a flow 
rate of exhaust gas is large in a low rotation region of the 
engine. 

SOLUTION: In a series 4 cylinder diesel engine A, valve opening 
time of a first exhaust valve 7 opening and closing a first 
exhaust passage 15 in which a turbine 16 is arranged for a 
combustion chamber is set to earlier time than valve opening 
time of a second exhaust valve 8 opening and closing a second 
exhaust passage 18 in which the turbine 16 is not arranged for 
the combustion chamber. Lean NOx catalyst 1 7 capable of 
reducing and purifying NOx in exhaust air even when an air-fuel 
ratio is in a lean state is arranged in the first exhaust passage 
1, and an upstream end of an exhaust air reflux passage 22 
refluxing a part of exhaust gas on an air suction side is 
branched and connected with the first exhaust passage 15. 

Consequently, it is possible to increase torque in a low rotation region, improve the scavenging 
property in a high rotation region, and increase the exhaust air purifying property when the engine is 
cold. 
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* NOTICES * 

iTFO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1 ] Opening of two or more exhaust ports which are open for free passage to the flueway which 
carries out mutually-independent to an engine cylinder internal combustion glow room is carried out. In the 
turbo supercharged engine by which two or more exhaust valves with which valve-opening stages differ 
mutually were arranged in this each exhaust port, and the turbine of a turbosupercharger was arranged in the 
1st flueway which is open for free passage to the exhaust valve which opens at the early stage of them The 
2nd flueway which is open for free passage to exhaust valves other than the exhaust valve which opens at 
the above-mentioned early stage is a turbo supercharged engine characterized by being prepared so that the 
above-mentioned turbine may be bypassed and exhaust gas may be discharged, and arranging the catalytic 
converter in the turbine downstream of the 1 st flueway of the above. 

[Claim 2] It is the turbo supercharged engine characterized by being what has the function in which a 
turbine downstream catalytic converter purifies the nitrogen oxides under exhaust air at least in claim 1 in 
the state of Lean with a larger air- fuel ratio than theoretical air fuel ratio. 

[Claim 3] It is the turbo supercharged engine which the 1st flueway and the 2nd flueways have gathered by 
the downstream in claim 1 or 2, and is characterized by forming the set section side catalytic converter 
which has the function which purifies the unburnt hydrocarbon, the carbon monoxide, and nitrogen oxides 
under exhaust air in this set section. 

[Claim 4] The turbo supercharged engine characterized by preparing the exhaust air reflux path which 
makes a part of exhaust gas flow back in an inhalation-of-air system from the inside of the 1st flueway of 
the upstream of a turbine downstream catalytic converter in any one of the claims 1-3. 
[Claim 5] It is the turbo supercharged engine characterized by connecting the upper edge of an exhaust air 
reflux path to the 1st flueway between a turbine and a turbine downstream catalytic converter in claim 4. 
[Claim 6] The valve-opening stage of the exhaust valve which opens at an early stage in claim 5 is a turbo 
supercharged engine characterized by being set as the crank angle range of 70 degrees in front of 60 degrees 
- a bottom dead point in front of a bottom dead point. 

[Claim 7] It is the turbo supercharged engine characterized by connecting the upper edge of an exhaust air 
reflux path to the 1st flueway of the turbine upstream in claim 4. 

[Claim 8] Opening of two or more exhaust ports which are open for free passage to the flueway which 
carries out mutually-independent to an engine cylinder internal combustion glow room is carried out. In the 
turbo supercharged engine by which two or more exhaust valves with which valve-opening stages differ 
mutually were arranged in this each exhaust port, and the turbine of a turbosupercharger was arranged in the 
flueway which is open for free passage to the exhaust valve which opens at the early stage of them The 
turbo supercharged engine characterized by preparing the exhaust air reflux path which makes a part of 
exhaust gas flow back in an engine inhalation-of-air system from the inside of the flueway of the turbine 
upstream. 

[Claim 9] The turbo supercharged engine characterized by establishing a flowing back agency change means 
to change the upper edge of an exhaust air reflux path to either of the flueways of the upstream of a turbine, 
or the downstream, and to connect in claim 8. 

[Claim 10] In claim 9 in an engine inhalation-of-air path The blower which drives in a turbine and 
pressurizes inhalation of air is arranged, and the down-stream edge of an exhaust air reflux path is connected 
to the inhalation-of-air path of the downstream of this blower. While making it connect with the flueway of 
the turbine downstream in an engine low loading low revolution field, the upper edge of the above- 
mentioned exhaust air reflux path The turbo supercharged engine characterized by establishing the control 
means which controls a flowing back agency change means to make it connect with the flueway of the 
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turbine upstream in an engine high revolution region. 

[Claim 1 1] The turbo supercharged engine characterized by establishing the control means which controls a 
flowing back agency change means to make it connect with the flueway of the turbine downstream in an 
engine heavy load region in claim 9 while connecting the upper edge of an exhaust air reflux path to the 
flueway of the turbine upstream in an engine low loading region. 

[Claim 12] In claim 1 1 in an engine inhalation-of-air path The blower which drives in a turbine and 
pressurizes inhalation of air is arranged.^A reflux place change means to change the down-stream edge of an 
exhaust air reflux path to either of the inhalation-of-air paths of the upstream of the above-mentioned blower 
or the downstream, and to connect is established. A control means The turbo supercharged engine 
characterized by being what controls the above-mentioned reflux initiative means by the engine heavy load 
high revolution field to connect the down-stream edge of the above-mentioned exhaust air reflux path to the 
inhalation-of-air path of the blower upstream. 

[Claim 13] The exhaust valve which opens at an early stage in claim 4 or 8 is a turbo supercharged engine 
characterized by being a minor diameter rather than other exhaust valves. 

[Claim 14] The amount of lifts of the exhaust valve which opens at an early stage in claim 4 or 8 is a turbo 
supercharged engine characterized by being smaller than other exhaust valves. 

[Claim 15] The valve-opening period of the exhaust valve which opens at an early stage in claim 4 or 8 is a 
turbo supercharged engine characterized by being set up shorter than other exhaust valves. 
[Claim 1 6] The turbo supercharged engine characterized by forming a cooling means to cool the circulating 
exhaust air reflux gas in the exhaust air reflux path in claim 5 or 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention drives a blower in the turbine rotated with exhaust gas, and relates to 

the engine which equipped the turbosupercharger which performs the supercharge to an engine. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of a turbo supercharged engine, it has the 1st 
flueway which leads exhaust air to the turbine of a turbosupercharger, and the 2nd flueway which bypasses a 
turbine and leads exhaust air to the downstream, and what set up the valve-opening period of the 1st exhaust 
valve which opens and closes the 1 st flueway of the above to a combustion chamber earlier than the 2nd 
exhaust valve by the side of the 2nd flueway is known so that it may be indicated by JP,59-128920,A. 
[0003] In the above-mentioned thing, it will be set up by past [ of an exhaust stroke / halfway ] near [ where 
the valve-opening period of the 1st exhaust valve shifts to an exhaust stroke from an expansion stroke for 
every cylinder ] the bottom dead point, and engine exhaust air energy can be given to a turbine very 
effectively with the high-pressure exhaust gas (blowdown gas) spouted to valve opening and coincidence in 
the 1 st flueway. On the other hand, the valve-opening period of the 2nd exhaust valve is set up from past 
[ of an exhaust stroke / halfway ] for every cylinder even near the top dead center which shifts to an intake 
stroke, and the exhaust gas which was not able to be discharged from the 1st exhaust valve of the above 
bypasses a turbine by the 2nd flueway, and is discharged. 

[0004] Therefore, as the supercharge effectiveness in an engine low revolution region is heightened using 
the small turbine of low capacity, while being able to aim at torque enhancement in a low revolution region, 
the loss of power by exhaust-gas-pressure lifting in a high revolution region is avoidable. 
[0005] Moreover, in the above-mentioned conventional turbo supercharged engine, the catalytic converter is 
formed in the 2nd flueway and the unburnt hydrocarbon (HC) discharged from the combustion chamber 
which became low voltage comparatively in the gasoline engine in the second half of an exhaust stroke can 
be effectively purified now. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, generally, when the valve-opening period of the 1st 
exhaust valve is set up earlier than the 2nd exhaust valve like the above-mentioned conventional turbo 
supercharged engine, most exhaust gas is discharged from the 1st flueway which opens at an early stage in 
an engine low revolution region (refer to HrawJno ^ anH HrawJnt* A \ th*t \c tv>*» ^+v>~ u„:~~ 
for example, idle operational status - the exhaust gas from each cylinder - almost - the 1st flueway - 
flowing --****-- the flow rate of the 2nd flueway --****-- it is small. 

[0007] However, the catalytic converter is arranged in the 2nd flueway in the above-mentioned conventional 
turbo supercharged engine. For this reason, for example at the time of the engine start up by non-standby, 
since time amount will be considerably taken before the warming-up effectiveness of the catalytic converter 
by exhaust gas will be very low and this catalytic converter will be in the standby which demonstrates 
original clarification capacity, there is room to raise the exhaust air emission at the time between the engine 
colds. 

[0008] This invention is made in view of these many points, a valve-opening stage arranges a turbine in the 
1 st flueway set up at an early stage, elaborates arrangement of a catalytic converter in the turbo 
supercharged engine which aimed at torque enhancement in a low revolution region, and improvement in 
the scavenging-air nature in a high revoj^tion region, and the place made into the object has it in ****** 
which raises the exhaust air emission at the time between the engine colds. 
[0009] 
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[Means for Solving the Problem] In order to attain the above-mentioned object, it was made to raise the 
warming-up nature of a catalyst with the solution means of this invention, because a valve-opening stage is 
set up at an early stage and arranges a catalytic converter to the 1 st flueway where the exhaust gas flow rate 
in an engine low revolution region is large. 

[0010] It is premised on the turbo supercharged engine by which opening of two or more exhaust ports 
which are open for free passage to the flueway which carries out mutually-independent to an engine cylinder 
internal combustion glow room is carried out, two or more exhaust valves with which valve-opening stages 
differ mutually were arranged in this each exhaust port, and the turbine of a turbosupercharger was 
specifically arranged in the 1 st flueway which is open for free passage to the exhaust valve which opens at 
the early stage of them by invention according to claim 1 . And the 2nd flueway which is open for free 
passage to exhaust valves other than the exhaust valve which opens at the above-mentioned early stage is 
prepared so that a steam turbine may be bypassed and exhaust gas may be discharged, and it is considered as 
the configuration in which the catalytic gonverter is arranged in the turbine downstream of the 1st flueway 
of the above. 

[001 1] According to this configuration, since the catalytic converter is arranged in the 1st flueway, for 
example in low-engine-speeds regions, such as idle operational status, almost all exhaust gas will circulate a 
catalytic converter, and can make a catalytic converter standby at an early stage extremely by this also at the 
time of the engine start up between the colds. Therefore, ****** which raises the exhaust air emission at the 
time between the engine colds is made. Moreover, since the catalytic converter is arranged in the turbine 
downstream, it is reliable. 

[0012] Moreover, since exhaust gas comes to be discharged from the 2nd flueway in a high-engine-speeds 
region, the maximum stream flow of the exhaust gas in the 1st flueway of the above does not become not 
much large. For this reason, the thing of small capacity can be comparatively used as the above-mentioned 
catalytic converter, and lowering of the cost reduction of a catalyst and ventilation resistance and further 
improvement in early warming-up nature are achieved in connection with this. 

[0013] Furthermore, by not arranging a catalytic converter in the 2nd flueway, ventilation resistance is 
reduced and improvement in the scavenging-air nature in a high-engine-speeds region is achieved. 
[0014] In invention according to claim 2, the turbine downstream catalytic converter in invention according 
to claim 1 shall have the function which purifies the nitrogen oxides under exhaust air at least in the state of 
Lean with a larger air-fuel ratio than theoretical air fuel ratio. If most exhaust gas will pass a turbine 
downstream catalytic converter in the low loading low revolution field of the engine regularly used during 
operation of a car and this invention is applied to a diesel power plant by this, the nitrogen oxides (NOx) 
under exhaust air which is easy to generate in a low loading low revolution field can be purified very 
effectively. 

[0015] In invention according to claim 3, the 1st flueway and the 2nd flueway in invention according to 
claim 1 or 2 shall have gathered by the downstream, and shall form the set section side catalytic converter 
which has the function which purifies the unburnt hydrocarbon (HC), the carbon monoxide (CO), and 
nitrogen oxides (NOx) under exhaust air in this set section. By this, by forming a set section side catalytic 
converter in the exhaust air downstream separately , capacity of the turbine downstream catalytic converter 
formed in the 1st flueway can be made that much small, and early warming-up nature can be raised further. 
[0016] In invention according to claim 4, the exhaust air reflux path which makes a part of exhaust gas flow 
back in an inhalation-of-air system from the inside of the 1st flueway of the upstream of a turbine 
downstream catalytic converter shall be prepared in invention of any one publication of claim 1-3. 
[0017] By this, in the low loading low revolution field of the engine regularly used during operation of a car, 
most exhaust gas circulates the 1 st flueway, a turbine downstream catalytic converter commits air drawing, 
and the exhaust gas pressure of the upstream increases. For this reason, the amount of exhaust air reflux 
attracted by the pressure differential with an inspired air flow path is fully securable. When it applies to a 
diesel power plant especially, reduction of the NOx yield in a low loading low revolution field is achieved 
by securing the amount of exhaust air reflux. 

[001 8] In invention according to claim 5, the upper edge of the exhaust air reflux path in invention 
according to claim 4 shall be connected to the 1 st flueway between a turbine and a turbine downstream 
catalytic converter. 

[0019] By this, by taking out exhaust ai^ reflux gas from the downstream of a turbine, since the temperature 
of exhaust air reflux gas becomes low compared with the case where it takes out from the upstream of a 
turbine, an engine combustion temperature can be reduced relatively and a NOx yield can be reduced 
further. Moreover, when fluctuation of the amount of exhaust air reflux under the effect of exhaust air 
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pulsation is also controlled, since exhaust gas does not escape to an exhaust air reflux path like [ in the case 
of taking out from the upstream of a turbine ], decline in the supercharge effectiveness by this is avoidable. 
[0020] In invention according to claim 6, the valve-opening stage of the exhaust valve which opens at an 
early stage in invention according to claim 5 is set as the crank angle range of 70 degrees in front of 60 
degrees - a bottom dead point in front of the bottom dead point. Since the combustion gas of the telophase of 
an expansion stroke circulates the 1st flueway and is supplied to a turbine by this, a part of combustion 
energy can be directly given to a turbine now, and supercharge effectiveness will become very high. 
[0021] In invention according to claim 7, the upper edge of the exhaust air reflux path in invention 
according to claim 4 shall be connected to the 1st flueway of the turbine upstream. By this, by the upstream 
of a turbine, since exhaust gas pressure is high compared with the downstream, the amount of exhaust air 
reflux attracted by the inspired air flow path can be increased that much. 

[0022] It is premised on the turbo supercharged engine by which opening of two or more exhaust ports 
which are open for free passage to the flueway which carries out mutually-independent to an engine cylinder 
internal combustion glow room is carried out, two or more exhaust valves with which valve-opening stages 
differ mutually were arranged in this each exhaust port, and the turbine of a turbosupercharger was arranged 
in the flueway which is open for free passage to the exhaust valve which opens at the early stage of them in 
invention according to claim 8. And it considers as the configuration which prepares the exhaust air reflux 
path which makes a part of exhaust gas flow back in an engine inhalation-of-air system from the flueway of 
the upstream of the above-mentioned turbine. 

[0023] Since according to this configuration it circulates to a flueway through the exhaust valve which most 
exhaust gas opens at an early stage in the low loading low revolution field of the engine regularly used 
during operation of a car and the exhaust gas pressure of the turbine upstream fully increases, the exhaust air 
reflux gas of a large quantity can be flowed back in an engine inhalation-of-air system. It is this, for 
example, when it applies to a diesel power plant, the NOx yield in a low loading low revolution field can be 
reduced substantially. 

[0024] In invention according to claim 9, a flowing back agency change means to change the upper edge of 
an exhaust air reflux path to either of the flueways of the upstream of a turbine or the downstream, and to 
connect shall be established in invention according to claim 8. If the upper edge of an exhaust air reflux path 
is changed to the downstream of a turbine with a flowing back agency change means and it connects by this, 
the same operation effectiveness as invention according to claim 5 will be acquired. 

[0025] In invention according to claim 10, in the inhalation-of-air path of the engine in invention according 
to claim 9 The blower which drives in a turbine and pressurizes inhalation of air is arranged, and the down- 
stream edge of an exhaust air reflux path is connected to the inhalation-of-air path of the downstream of this 
blower. It considers as the configuration in which the control means which controls a flowing back agency 
change means to connect the upper edge of this exhaust air reflux path to the flueway of the turbine 
upstream in an engine high revolution region while making it connect with the flueway of the turbine 
downstream in an engine low loading low revolution field is prepared. 

[0026] By this, a turbo charger is not performed in an engine low loading low revolution field, but since the 
intake pressure in the blower lower stream of a river of an inhalation-of-air path is low, the exhaust air 
reflux gas of sufficient flow rate can be attracted even from the flueway of the downstream of a turbine. On 
the other hand, since the intake pressure of a blower lower stream of a river becomes high by the turbo 
charger in a high revolution region, even if it is a turbo charger field, the amount of exhaust air reflux is 
securable, as exhaust air reflux gas is taken out from the turbine upstream with more high exhaust gas 
pressure. 

[0027] By invention according to claim 1 1, by this in which the control means which controls a flowing 
back agency change means to connect the upper edge of the exhaust air reflux path in invention according to 
claim 9 to the flueway of the turbine downstream in an engine heavy load region while making it connect 
with the flueway of the turbine upstream in an engine low loading region is prepared, since the effect of 
exhaust air pulsation is comparatively small, exhaust-air reflux gas can be taken out from the flueway of the 
turbine upstream to a large quantity in an engine low-loading region. On the other hand, in an engine heavy 
load region, the effect of exhaust air pulsation becomes large relatively, and there is a possibility that the 
amount of exhaust air reflux may be changed by this, and a controllability may get worse. So, in this 
invention, as exhaust air reflux gas is taken out from the flueway of the turbine downstream, aggravation of 
the controllability under the effect of the above-mentioned exhaust air pulsation can be prevented. 
[0028] In invention according to claim 12, in the inhalation-of-air path of the engine in invention according 
to claim 1 1 The blower which drives in a turbine and pressurizes inhalation of air is arranged. A reflux place 
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change means to change the down-stream edge of an exhaust air reflux path to either of the inhalation-of-air 
paths of the upstream of the above-mentioned blower or the downstream, and to connect is established. A 
control means The above-mentioned reflux initiative means shall be controlled by the engine heavy load 
high revolution field to connect the down-stream edge of the above-mentioned exhaust air reflux path to the 
inhalation-of-air path of the blower upstream. 

[0029] The amount of exhaust air reflux is securable by changing the down-stream edge of an exhaust air 
reflux path to the inhalation-of-air path of the above-mentioned blower upstream, and connecting by this, 
since the intake pressure of the blower downstream becomes high by the turbo charger and exhaust air 
reflux gas cannot fully be attracted from the flueway of the turbine downstream in an engine heavy load 
high revolution field, canceling aggravation of the controllability under the effect of exhaust air pulsation. 
[0030] Let the exhaust valve in invention according to claim 4 or 8 which opens at an early stage be the 
thing of a minor diameter rather than other exhaust valves in invention according to claim 13. By this, the 
diameter of other exhaust valves can be enlarged relatively, the total passage cross-sectional area over the 
full admission valve period of the valve-opening event of other exhaust valves opened late relatively to a 
clausilium event can be enlarged enough, and, thereby, improvement in engine scavenging-air nature can be 
aimed at. 

[0031] Let the amount of lifts of the exhaust valve which opens at an early stage in invention according to 
claim 4 or 8 be a thing smaller than other exhaust valves in invention according to claim 14. By this, the 
amount of lifts of other exhaust valves can be enlarged relatively, and improvement in engine scavenging- air 
nature can be aimed at like invention according to claim 12. 

[0032] In invention according to claim 1 5, the valve-opening period of the exhaust valve which opens at an 
early stage in invention according to claim 4 or 8 is set up shorter than other exhaust valves. By this, the 
valve-opening period of other exhaust valves can be set up for a long time relatively, and improvement in 
engine scavenging-air nature can be aimed at like invention according to claim 12. 
[0033] In invention according to claim 16, a cooling means to cool the circulating exhaust air reflux gas 
shall be formed in the exhaust air reflux path in invention according to claim 5 or 8. Since temperature of 
exhaust air reflux gas can be made low and an engine combustion temperature can be reduced by this, a 
NOx yield can be reduced further. 
[0034] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained based on a 
drawing. 

[0035] (Operation gestalt 1) Drawing 1 shows the whole turbo supercharged-engine A configuration 
concerning the operation gestalt 1 of this invention. This engine A is a serial 4-cylinder diesel power plant, 
and an engine speed generates a horsepower output in about 4000 revolution extent. 
[0036] In this drawing, although 1 is the engine with which four cylinders 2, 2, 2, and 2 were formed and 
not being illustrated, in each cylinder 2, the piston is fitted in possible [ reciprocation ], and partition 
formation of the combustion chamber is carried out by this piston into each cylinder 2. the cylinder head of 
the above-mentioned engine 1 — on the-pther hand (right-hand side of drawing) »****-- two inlet valves 4 
and 4 which open and close two inlet ports 3 and 3 which carry out opening, and these inlet ports 3 and 3, 
respectively are formed in the above-mentioned combustion chamber top face every cylinder 2, and the 
exhaust port [ of the 1st and 2nd ** ] 5 and 6, 1st, and 2nd two exhaust valves 7 and 8 are similarly formed 
in another side (left-hand side of drawing). This 2nd exhaust valve 8 is made into the thing of a major 
diameter rather than the 1st exhaust valve 7, and the passage cross section at the time of valve opening of 
the 2nd exhaust port 6 is larger than the 1st exhaust port 5. The fuel injection valve 9 which injects a direct 
fuel to a combustion chamber is formed in the abbreviation center section on the above-mentioned top face 
of a combustion chamber. 

[0037] Moreover, 10 is an inhalation-of-air path which supplies inhalation of air to each above-mentioned 
cylinder 2. While the down-stream edge of this inhalation-of-air path 10 has branched to four and the above- 
mentioned inlet ports 3 and 3 are open for free passage every cylinder 2 in a combustion chamber, an upper 
edge is connected to the air cleaner which is not illustrated, and the blower 1 1 which drives in the below- 
mentioned turbine 16 in that lower stream of a river, and pressurizes inhalation of air, the intercooler 12 
which cools the inhalation of air pressurized by this blower 11, and the surge tank 13 are formed 
sequentially from the upstream. 

[0038] On the other hand, 15 and 18 are flueways which discharge exhaust gas from each cylinder, 
respectively, and the upper edge of the 1st flueway 15 has branched to four, and is opened for free passage 
by the combustion chamber through the 1st exhaust port 5 every cylinder 2. The turbine 16 rotated with the 
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exhaust gas which flows in casing 16a, and the Lean NOx catalyst (turbine downstream catalytic converter) 
1 7 which carries out reduction clarification of the NOx under exhaust air also in the state of air-fuel ratio 
Lean are arranged in this 1st flueway 1. The turbosupercharger which consists of the above-mentioned 
turbine 16 and a blower 1 1 is [ for the low speeds at which the diameter of a turbine 16, thickness, or its 
both were designed small ] small so that the supercharge engine performance when the exhaust air rate of 
flow is low may become high. 

[0039] Moreover, constitute the catalyst bed on the front face of a wall of the cordierite support of the shape 
for example, of a honeycomb from a zeolite, what supported noble metals, such as transition metals, such as 
Iron Fe, Cobalt Co, Copper Cu, and Nickel nickel, Iridium Ir, or Platinum Pt, to the zeolite is used, and the 
above-mentioned Lean NOx catalyst 17 makes HC and NOx under exhaust air react also in the state of air- 
fuel ratio Lean, and understands NOx a returned part. Let this Lean NOx catalyst 17 be the thing of ****** 
like the after-mentioned. 

[0040] While the upper edge of the 2nd flueway 18 of the above branches to four like the 1st flueway 15 and 
a combustion chamber is open for free passage through the 2nd exhaust port 6 every cylinder 2, the down- 
stream edge joins the part of the downstream rather than the Lean NOx catalyst 17 in the 1st flueway 15 of 
the above. Rather than this unification section (set section), the main catalyst (set section side catalytic 
converter) 20 which purifies a particulate in HC, CO, and the NOx list in exhaust gas is arranged in the 
flueway 19 of the downstream, and after purifying the exhaust gas from the 1st and 2nd flueways 15 and 18 
of the above, it emits into atmospheric air. 

[0041] Furthermore, multipoint connection of the 1st flueway 15 of the above is carried out to the upper 
edge of the exhaust air reflux path 22 which makes a part of exhaust gas flow back to an inspired air flow 
path between the turbine 16 and the Lean NOx catalyst 17. It connects with the downstream of the 
intercooler 12 in the inhalation-of-air path 10, and the cooler 23 which carries out heat exchange of the 
circulating reflux exhaust gas to the open air, and is cooled to that middle, and the exhaust-air reflux control 
valve 24 of the electric type in which opening adjustment is possible are arranged, and the down-stream 
edge of this exhaust-air reflux path 22 is made to flow back to the inhalation-of-air path 10, controlling the 
flow by the exhaust-air reflux control valve 24 cooling a part of exhaust gas of the 1st flueway 15 by the 
cooler 23. In addition, the down-stream edge of the above-mentioned exhaust air reflux path 22 may be 
connected to drawing 1 for the upstream of a blower 1 1 , as a dotted line shows. 

[0042] And in turbo supercharged-engine [ of this invention constituted in this way ] A, the 1st exhaust 
valve 7 and 7 and the valve-opening period of — which open and close the 1st flueway 15 in which the 
turbine 1 6 was arranged to a combustion chamber are set up at an early stage rather than the 2nd exhaust 
valve 8 and 8 and 

[0043] Concretely the closing motion period of the inlet valves 3 and 3 in each cylinder 2, the 1st exhaust 
valve 7, and the 2nd exhaust valve 8 As shown in drawing 2 , the valve-opening stage EOl of the 1st 
exhaust valve 7 in front of a bottom dead point (BDC) at 60 degrees the clausilium stage EC 1 - before a 
top dead center (TDC) — 70 degrees — moreover, the clausilium stage EC 2 is set as 10 degrees for the 
valve-opening stage E02 of the 2nd exhaust valve 8 behind the top dead center (TDC) at 30 degrees behind 
the bottom dead point (BDC), respectively. On the other hand, as for the valve-opening stage IO of two inlet 
valves 3 and 3, both are set as 45 degree's behind the bottom dead point (BDC) as well as 5 times in front of 
the top dead center (TDC) at the clausilium stage IC. That is, only the 1st exhaust valve 7 which opened in 
from of the bottom dead point is opening, high-pressure exhaust gas (blowdown gas) circulates from a 
combustion chamber to the 1st flueway 15, and the first about 1/3 period in an exhaust stroke is sent to a 
turbine 16 in the meantime. In the middle of the continuing exhaust stroke, there is a period which the 1st 
exhaust valve 7 and the 2nd exhaust valve 8 overlap and open, after the 1st exhaust valve 7 closes the valve, 
only the 2nd exhaust valve 8 is opening the rest, and the exhaust gas of a combustion chamber which 
became low voltage comparatively circulates to the 2nd flueway 18, bypasses a turbine 16, and is discharged 
by the flueway 1 9 of the downstream. 

[0044] Thus, all the blowdown gas that is as **** of energy can be sent to a turbine 16, and engine exhaust 
air energy can be collected effectively. The 2nd exhaust valve 8 is made into the thing of a major diameter, 
the total passage cross section over the full admission valve period of a valve-opening event to a clausilium 
event is large enough, moreover, since negotiation resistance of the exhaust gas in the 2nd flueway 18 is 
small, the comparatively low-pressure exhaust gas in the second half of an exhaust stroke can fully be 
discharged from the 2nd flueway 18, and engine scavenging-air nature is very good. Furthermore, with this 
operation gestalt, since the valve-opening stage IO 1 of the 1st exhaust valve 7 is set up quite early in front 
of a bottom dead point, the combustion energy of the telophase of an expansion stroke can be given to a 
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turbine 1 6, and supercharge effectiveness will become very high. 

[0045] Although the exhaust gas total flow will increase with lifting of an engine speed as shown in drawing 
3 if here explains change of the exhaust air flow rate in the 1st and 2nd flueways 15 and 1 8 of the above in 
more detail, buildup of the exhaust gas flow rate of the 1st flueway 15 becomes leveling off from the 
middle, as an alternate long and short dash line shows to this drawing, and the flow rate of the 2nd flueway 
18 increases in connection with this. In the low revolution region of the engine with which this is because 
the valve-opening time amount per 1 cycle of each 1st and 2nd exhaust valves 7 and 8 becomes short with 
lifting of an engine speed, and valve-opening time amount becomes long relatively If an engine speed 
increases and valve-opening time amount becomes short relatively while most exhaust gas is discharged 
from the 1st flueway which opens at an early stage, ** and its exhaust gas flow rate will increase so that the 
exhaust gas which was not able to be discharged from the 1st flueway 15 may be discharged from the 2nd 
flueway 18. 

[0046] That is, while it changes according to an engine speed as the above 1st and the exhaust gas flow rate 
rate in each 2nd flueway 1 5 and 1 8 are shown in drawing 4 , and a flow rate rate [ in / in a more nearly low 
revolution / the 1st flueway 15 ] becomes high, a flow rate rate [ in / in a more nearly high revolution / the 
2nd flueway 18 ] becomes high. Therefore, in a low-engine-speeds region, most exhaust gas comes to be 
supplied to a turbine 16 through the 1st flueway 1 5, and an engine response good also in a low revolution 
region is obtained taking advantage of the property of a small turbosupercharger. Moreover, in a high- 
engine-speeds region, since more than one half of exhaust gas bypasses a turbine 16 and it is discharged 
through the 2nd flueway 18, too much lifting of the exhaust gas pressure in the turbine 16 upstream is 
controlled, and improvement in an output is achieved by reduction of a pumping loss. 
[0047] Furthermore, it changes, as the exhaust gas total flow in each 1 st and 2nd flueways 1 5 and 1 8 is 
shown in drawing 5 , corresponding to an engine load, and most exhaust gas is discharged from the 1st 
flueway 1 5 in a low loading region. 

[0048] Therefore, the 1 st description of this invention is in consideration of the change property of the 
exhaust gas flow rate like **** to have opted for arrangement of the Lean NOx catalyst 17 grade in an 
exhaust air system. That is, by having arranged the Lean NOx catalyst 1 7 in the 1st flueway 1 5, since the 
abbreviation whole quantity of exhaust gas can be circulated for the Lean NOx catalyst 17 and the Lean 
NOx catalyst 1 7 can be extremely made into standby at an early stage by this in the idle operational status 
immediately after engine start up etc. also at the time of the engine start up between the colds, improvement 
in the exhaust air emission at the time between the engine colds is achieved. 

[0049] Moreover, NOx under exhaust air which most exhaust gas will pass the Lean NOx catalyst 1 7, and is 
easy to generate in a low loading low revolution field also in the low loading low revolution field of the 
engine regularly used during operation of a car can fully be purified. In addition, in order to promote 
reduction clarification of NOx in the Lean NOx catalyst 17, in the first half of an exhaust stroke in which the 
1st exhaust valve 7 is opening, he injects the fuel of a minute amount every cylinder 2, and is trying to raise 
HC concentration under exhaust air. 

[0050] On the other hand, in an engine high revolution region, since more than one half of exhaust gas 
circulates the 2nd flueway 18, the exhaust gas flow rate in the 1st flueway 15 seldom increases (refer to 
drawing 3 ). That is, since the maximum stream flow of the exhaust gas which circulates the Lean NOx 
catalyst 1 7 does not become so large, a^omparatively small catalyst can be used and lowering of the cost 
reduction of a catalyst and ventilation resistance and further improvement in early warming-up nature are 
achieved in connection with this. And since the exhaust gas flow rate at the time of high engine speeds does 
not become not much large, too much lifting of whenever [ catalyst temperature ] is controlled, and 
endurance improves. Furthermore, the endurance of the above-mentioned Lean NOx catalyst 17 improves 
further by being prepared in the lower stream of a river of a turbine 16. That is, in a diesel power plant, NOx 
under exhaust air which is easy to generate in the low loading low revolution field regularly used during 
operation of a car can be purified effectively. 

[005 1 ] Next, the 2nd description of this invention is making it make a part of exhaust gas flow back to an 
inspired air flow path from the 1st flueway 15 where exhaust gas pressure is increasing with early valve 
opening also in a low revolution region, and is having fully secured the amount of exhaust air reflux, and 
having controlled blowdown of NOx. 

[0052] Namely, with this operation gestalt, the upper edge of the exhaust air reflux path 22 is connected to 
the upstream of the Lean NOx catalyst 17 in the 1st flueway 15. In the low loading low revolution field of 
the engine regularly used during operation of a car like **** When most exhaust gas flows to the 1st 
flueway 15 of the above, since the Lean NOx catalyst 17 commits air drawing, the exhaust gas pressure of 
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the upstream of this RIN NOx catalyst 17 increases, and the amount of exhaust air reflux attracted by this by 
the pressure differential with an inspired air flow path can fully be secured. 

[0053] Since engine scavenging-air nature is raised like **** in that case, the hot residual gas of a 
combustion chamber has decreased extremely, and the temperature of a combustion chamber is falling 
relatively. Moreover, since there is veryrtittle residual gas and the amount of exhaust air reflux to the part 
combustion chamber increases, the heat capacity of the inhalation of air in a combustion chamber can be 
raised, and combustion temperature [ / near the compression top dead center ] can be reduced. Therefore, in 
the low loading low revolution field of the engine regularly used during operation of a car, the amount of 
exhaust air reflux can fully be secured, and generating of NOx can be controlled. 

[0054] Here, when causing lowering of engine power by lowering of an oxygen density generally although a 
NOx yield can be reduced if exhaust air reflux capacity is increased too much, it is known that the yield of a 
smoke will increase. Therefore, if it is going to enlarge the amount of exhaust air reflux to the maximum 
extent for NOx reduction, avoiding generating of a smoke certainly, it is necessary to adjust the amount of 
exhaust air reflux to high degree of accuracy extremely. 

[0055] However, lifting of the exhaust gas pressure of the turbine upstream becomes the hindrance of 
exhaust air, in a turbo supercharged engine, as engine volume efficiency shows drawing 6 as a property a, it 
usually falls with lifting of exhaust gas pressure, and the amount of exhaust air reflux also falls in 
connection with this. That is, since the amount of exhaust air reflux was changed by fluctuation of the 
exhaust gas pressure of the turbine upstream, only the part of this fluctuation needed to give allowances and 
needed to set up the amount of exhaust air reflux fewer. 

[0056] On the other hand, with this operation gestalt, since the exhaust gas of a combustion chamber is 
discharged from the 2nd flueway 1 8 even if exhaust gas pressure goes up in the upstream of a turbine 1 6, as 
shown in above-mentioned drawing 6 as a property b, engine volume efficiency hardly falls but becomes the 
value of the abbreviation regularity by change of exhaust gas pressure. Therefore, there is almost no 
fluctuation of the amount of exhaust aiisrefiux accompanying change of exhaust gas pressure, and the 
amount of exhaust air reflux can be greatly set up in the range which a smoke does not generate to the 
maximum extent. By this, the reduction effectiveness of the NOx yield by exhaust air reflux can be raised to 
the maximum. 

[0057] Furthermore, since the temperature of exhaust air reflux gas becomes low relatively compared with 
the case where it is made to flow back from the upstream of a turbine 16 since the upper edge of the exhaust 
air reflux path 22 is connected to the lower stream of a river of a turbine 16 and the blowdown gas of 
elevated-temperature high voltage does not flow back directly, and it is moreover cooled by the cooler 23 
and an engine combustion temperature is reduced relatively, the yield of NOx can be reduced further. 
Moreover, when fluctuation of the amount of exhaust air reflux under the effect of exhaust air pulsation is 
also controlled, since blowdown gas does not escape to the exhaust air reflux path 22 like [ in the case of 
making it flow back from the upstream of a turbine 16 ], decline in the supercharge effectiveness by this is 
avoidable. 

[0058] In addition, with this operation gestalt, although the upper edge of the exhaust air reflux path 22 is 
connected to the downstream of the turbine 16 of the 1st flueway 15 like as shown in drawing 7 , you 
may connect with the upstream of a turbine 16. If it does in this way, since exhaust gas pressure becomes 
high compared with the downstream, the upstream of a turbine 16 can realize exhaust air reflux of a large 
quantity more compared with the above-mentioned operation gestalt i . 

[0059] (Operation gestalt 2) Drawing 8 shows turbo supercharged-engine A concerning the operation gestalt 
2 of this invention (since the engine A of this operation gestalt 2 is constituted like the thing of the operation 
gestalt 1 , and abbreviation, only a part which gives the same sign to the same part hereafter, and is different 
is explained to a detail), this operation gestalt 2 — the thing of the operation gestalt 1 — in addition, the 
flowing back agency selector valve 30 which changes the upper edge of the exhaust air reflux path 22 to 
either the upstream of the turbine 16 in the 1st flueway 15 or the downstream, and connects is formed, and it 
is made to carry out change actuation of the above-mentioned flowing back agency selector valve 30 by 
ECU (Electronic Control Unit)3 1 as a control means according to engine operational status. 
[0060] Namely, the upper edge of the above-mentioned exhaust air reflux path 22 has branched to two. By 
change actuation of the flowing back agency selector valve 30 which one fork road 22a is connected to the 
upstream of the turbine 16 in the 1st flueway 15, and fork road 22b of another side is connected to the lower 
stream of a river of a turbine 16, and was arranged in the above-mentioned tee Either the upstream of the 
turbine 1 6 in the 1 st flueway 1 5 of the above or the downstream is selectively open for free passage. 
[0061] Moreover, the above ECU 31 is constituted by the microcomputer etc., and while each output signal 
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from the rotational frequency sensor 32 which detects an engine speed, and accelerator sensor which detects 
operator's accelerator control input 33 grade is inputted, it outputs a control signal to the above-mentioned 
flowing back agency selector valve 30. 

[0062] If the concrete control by the above ECU 3 1 is explained based on drawing 9 , at a step S A 1 , it will 
judge first whether an engine is in an exhaust air reflux field. This exhaust air reflux **** is a field where 
that supercharge degree is very low, although the low loading low rotation field (non-supercharging field) of 
the engine with which it was not beforehand set up based on the engine speed detected by the engine-speed 
sensor 32 and the accelerator control input detected by the accelerator sensor 33, and a turbo charger is not 
performed, and a turbo charger are performed as shown in drawing 10 . Since reduction of the NOx yield by 
supercharge can seldom expect, he is trying to aim at reduction of a NOx yield by exhaust air reflux in this 
exhaust air reflux 

[0063] And if judged with NO which is not exhaust air reflux ****, while carrying out a return, if judged 
with YES which is exhaust air reflux ****, it will progress to a step SA 2, and judges whether it is a non- 
supercharging field shortly like the above-mentioned step SA 1 . And if judged with YES which is a non- 
supercharging field, it will progress to a step SA 3. If it is judged with NO which is not a non- supercharging 
field while connecting the upper edge of the exhaust air reflux path 22 to the downstream of the turbine 1 6 
in the 1st flueway 15 by actuation of the flowing back agency selector valve 30, it will progress to a step SA 
4. The upper edge of the exhaust air reflux path 22 is connected to the upstream of the turbine 16 in the 1st 
flueway 1 5 by actuation of the flowing back agency selector valve 30. 

[0064] Therefore, according to the above-mentioned operation gestalt 2, by taking out exhaust air reflux gas 
from the inside of the 1 st flueway 1 5 of the turbine 1 6 downstream by actuation of the flowing back agency 
selector valve 30, and trying to make the blower 1 1 downstream of the inhalation-of-air path 10 flow back in 
a non-supercharging field, since the intake pressure in the inhalation-of-air path 10 of the blower 1 1 
downstream is low, the exhaust air reflux gas of sufficient flow rate can be attracted even from the 
downstream of a turbine 16. Moreover, like the above-mentioned operation gestalt 1, since the temperature 
of exhaust air reflux gas becomes low relatively, reduction of the NOx yield by lowering of an engine 
combustion temperature is achieved, fluctuation of the amount of exhaust air reflux under the effect of 
exhaust air pulsation is also controlled, and decline in supercharge effectiveness is avoided further. 
[0065] On the other hand, in a turbo charger field, since the intake pressure of the blower 1 1 downstream 
inhalation-of-air path 10 becomes high, in the 1st flueway 15, by taking out exhaust air reflux gas and 
making it flow back from the turbine 1 6 high upstream of exhaust gas pressure compared with the 
downstream, even if it is a turbo charger field, the amount of exhaust air reflux can be secured, and, 
therefore, reduction of the NOx yield by exhaust air reflux is achieved. 

[0066] (Operation gestalt 3) Drawing 1 1 shows turbo supercharged-engine A concerning the operation 
gestalt 3 of this invention (since the engine A of this operation gestalt 3 is constituted like the operation 
gestalt 1 or the thing of 2, and abbreviation, only a part which gives the same sign to the same part hereafter, 
and is different is explained to a detail), this operation gestalt 3 — the thing of the operation gestalt 2 — in 
addition, a reflux place change means to change the down-stream edge of the exhaust air reflux path 22 to 
either the upstream of the blower 1 1 in the inhalation-of-air path 10 or the downstream, and to connect is 
established, and it is made to carry out change actuation by ECU (Electronic Control Unit)3 1 according to 
engine operational status. 

[0067] Namely, the above-mentioned exhaust air reflux path 22 has branched to two by the downstream of 
the exhaust air reflux control valve 24. While one fork road 22c is connected to the upstream of the blower 
1 1 in the inhalation-of-air path 10, 22d of fork roads of another side is connected to the lower stream of a 
river of a blower 1 1 , in addition the above-mentioned exhaust air reflux control valve 24 adjusts the flow 
rate of exhaust air reflux gas It has the configuration as a reflux place change means which changes the 
circulating point to above-mentioned fiqprk roads [ 22c and 22d ] either. Furthermore, the above ECU 31 
outputs a control signal also to the above-mentioned exhaust air reflux control valve 24 like the flowing 
back agency selector valve 30. 

[0068] If the concrete control by the above ECU 31 is explained based on drawing 12 , the step SB 1 in this 
drawing, and a step SB 2 At the step SB 3 which progressed by being judged with YES which it is the same 
as that of the step SA 1 in the operation gestalt 2, and a step SA 2, and is a non-supercharging field at the 
above-mentioned step SB 2 The upper edge of the exhaust air reflux path 22 is connected to the downstream 
of the turbine 16 in the 1st flueway 15 by actuation of the flowing back agency selector valve 30, and it is 
made to make exhaust air reflux gas flow back to the downstream of the blower 1 1 in the inhalation-of-air 
path 10 by the exhaust air reflux control valve 24 at the continuing step SB 4. 
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[0069] That is, the non-supercharging field is equivalent to the engine low loading region, and since the 
effect of exhaust air pulsation is comparatively small even if it is the upstream of a turbine 16, exhaust air 
reflux gas can be taken out from the turbine 16 upstream in the 1st flueway 15 to a large quantity. In the low 
loading low revolution field of the engine which cannot expect reduction of the NOx yield by the turbo 
charger by this, the NOx reduction effectiveness by exhaust air reflux is heightened. 

[0070] The upper edge of the exhaust air reflux path 22 is connected to the upstream of the turbine 16 in the 
1st flueway 15 by actuation of the flowing back agency selector valve 30, and it is made to make exhaust air 
reflux gas flow back to the upstream of the blower 11 in the inhalation-of-air path 10 by the exhaust air 
reflux control valve 24 at the continuing step SB 6 in the step SB 5 which progressed at the above- 
mentioned step SB 2 on the other hand by being judged with NO which is not a non-supercharging field. 
[0071] That is, relatively, when exhaust air reflux gas is taken out from the upstream of a turbine 16, the 
range of fluctuation of the exhaust air reflux capacity made to flow back to an inspired air flow path 
becomes large, and there is a possibility that a controllability may get worse in the heavy load region of the 
engine, with which the effect of exhaust air pulsation becomes large. Then, he is trying to prevent 
fluctuation of the amount of exhaust air reflux under the effect of the above-mentioned exhaust air pulsation 
by taking out exhaust air reflux gas from the downstream of a turbine 16 in a turbo charger field with this 
operation gestalt. 

[0072] Since the intake pressure in the inhalation-of-air path 10 of the blower 1 1 downstream becomes high 
by the turbo charger and exhaust air reflux gas cannot fully be attracted from the downstream of a turbine 16 
in that case, he is trying to secure the amount of exhaust air reflux, as exhaust air reflux gas is made to flow 
back to the upstream of the above-mentioned blower 1 1 by the exhaust air reflux control valve 24. 
[0073] Therefore, according to the above-mentioned operation gestalt 3, in a supercharge field, the amount 
of exhaust air reflux is securable, preventing aggravation of the controllability of the amount of exhaust air 
reflux under the effect of exhaust air pulsation in a non-supercharging field. 

[0074] In addition, each operation gestalt definition is not carried out [ above-mentioned ], and this 
invention includes various operation gestalten. That is, with each above-mentioned operation gestalt, 
although the diesel power plant is used a? a turbo supercharged engine, not only this but a gasoline engine 
etc. may be used. ■* 

[0075] Moreover, with each above-mentioned operation gestalt, although he is trying to make a part of 
exhaust gas flow back to an inspired air flow path by the exhaust air reflux path 22, it may not be made not 
to perform this. 

[0076] Furthermore, with each above-mentioned operation gestalt, rather than the 1st exhaust valve 7 and 7 
and --, as a thing of a major diameter, although improvement in the scavenging-air nature of an engine 1 is 
in drawing, the 2nd exhaust valve 8 and 8 and - While attaining communalization of an exhaust valve, 
using the valve diameter of not only this but both the exhaust valves 7 and 8 as the same By modification of 
a cam configuration, either [ at least ] the valve-opening period of the 2nd exhaust valve 8, or the amount of 
valve-opening lifts by for example, the thing set up more greatly than the 1st exhaust valve 7 The total 
passage cross-sectional area over the full admission valve period of the valve-opening event of the 2nd 
exhaust valve 8 to a clausilium event is enlarged enough, and you may make it aim at improvement in the 
scavenging-air nature of an engine 1 . 
[0077] 
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arranging a catalytic converter in the 1st flueway also at the time of the engine start up between the colds 
according to the turbo supercharged engine in invention according to claim 1 as explained above, ****** 
which raises the exhaust air emission at the time between the engine colds is made. Moreover, since the 
thing of small capacity can be comparatively used as the above-mentioned catalytic converter, lowering of 
the cost reduction of a catalyst and ventilation resistance and further improvement in early warming-up 
nature are achieved. Furthermore, a catalytic converter is not arranged in the 2nd flueway, but improvement 
in the scavenging-air nature in a high-engine-speeds region is achieved by this. 

[0078] According to invention according to claim 2, the nitrogen oxides under exhaust air which is easy to 
generate in the low loading low revolution field of a diesel power plant, for example can be purified very 
effectively. 

[0079] According to invention according to claim 3, capacity of a turbine downstream catalytic converter 
can be made still smaller, and early warming-up nature can be raised further. 

[0080] According to invention according to claim 4, in the low loading low revolution field of the engine 
regularly used during operation of a car, the amount of exhaust air reflux is fully securable, and when it 
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applies to especially a diesel power plant, effective effectiveness is acquired. 

[0081] According to invention according to claim 5, temperature of exhaust air reflux gas can be relatively 
made low, and the NOx reduction effectiveness by exhaust air reflux can be heightened, and fluctuation of 
the amount of exhaust air reflux under the effect of exhaust air pulsation can be controlled, and decline in 
supercharge effectiveness can be avoided further. 

[0082] According to invention according to claim 6, since a part of combustion energy can be directly given 
to a turbine, supercharge effectiveness will become very high. 

[0083] According to invention according to claim 7, the amount of exhaust air reflux can be increased 
compared with the case where exhaust air reflux gas is taken out from the downstream of a turbine. 
[0084] According to invention according to claim 8, in the low loading low revolution field of the engine 
regularly used during operation of a car, since it can flow back in an inhalation-of-air system, when the 
exhaust air reflux gas of the turbine upstream of the 1st flueway where exhaust gas pressure becomes high 
enough to a large quantity is applied, for example to a diesel power plant, the NOx reduction solidification 
in a low loading low revolution field can be raised substantially. 

[0085] According to invention according to claim 9, the effectiveness by invention according to claim 5 and 
the effectiveness by invention according to claim 8 are acquired by changing the upper edge of an exhaust 
air reflux path to the upstream or the downstream of a turbine, and connecting. 

[0086] According to invention according to claim 10, also in a turbo charger field, the amount of exhaust air 
reflux is securable. 

[0087] According to invention according to claim 1 1, in an engine heavy load region, aggravation of the 
controllability under the effect of exhaust air pulsation can be prevented. 

[0088] According to invention according to claim 12, in an engine heavy load high revolution field, the 
amount of exhaust air reflux is securable, canceling aggravation of the controllability under the effect of 
exhaust air pulsation. 

[0089] enlarging the diameter of other exhaust valves relatively according to invention according to claim 
13 — moreover, according to invention according to claim 14, improvement in engine scavenging-air nature 
can be aimed at, respectively by setting up relatively the valve-opening period of an exhaust valve besides 
the above for a long time further by enlarging relatively the amount of lifts of an exhaust valve besides the 
above according to invention according* to claim 15. 

[0090] According to invention according to claim 1 6, an engine combustion temperature can be reduced by 
cooling exhaust air reflux gas, and a NOx yield can be reduced further. 
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(74)ftaA. 


#a± itiEB a W2» 











(54) K19©^3 ^-#ig|&«#X>i^ 



(57) [gift] 

[IBS] i>^>©§.mtS2«tC^lRy : ^2t?>2r?cr) 

^igf^#7«:aa-r^^i©fMji8Si 5«:^-t> 1 

[fi?^©] JSlgfMjlSgl 5©*-tf>l 6T^fiO«: 
y->NOxMil 7€:i5^S. JH2gMitff 8 tc&il 
-T.&gr2S£miiSSl 8tCtt. fe&i£«rI3i3b£r<,>. mist 
milSSl 5©£-t> 1 6 £ iJ->NOx«l 7i© 
P^eaXOtHL/cgfM^©— gi5=£®^jlKl 0©-f > 

taws. 




( 



mmtzm 1 gp^aKtcf if- 

^snt us c i *#«i-r-5 if-*si&«ttx>t> 
>. 

if-t>Ti£ffl«^=f>^-ifa:> ^«c<ife v ^**£fc 

Sif-*jft*£«tfX>i». 

«tfx>i?>. 

[it*3S4] iil:^i~3©u-rn&>i-?K:*su-t:> 
if - f>Ti£ffli^ 3 9 <o±mm<om 1 mfmm 

ss#sa:w 6 n-c t» * c i i t -5 * - ^at&^tx 
jin >^-- ^ i <om<om 1 ^masstcg^s n-c us c 

c i i-r $ -^iai&is^x^i?^ 

ur. kssmm<- hfc5t>K:Bi#B$£5;&j|!ifc.sgifcer> 

jea-r sswmsgK: if -*isi6«©if - tr>*sE^:s n 

fcif-#a*&&ftx:>y>{c:teu-c\ 

* - ^> ±i£<ll©gPMagSrtfr 6gm#x©— SP£x > 

SC i*q$®<t-T-5 if-^3g*&«#x>5x>„ 
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*b#ki* &*rct» set *#aits * - 

x>y>„ 

1 0 ] (CfcUt\ 

x>s?>er>«SiaBicB. 5f-t>«:«t SSKiSn-c® 
^SSfc#£viIifca&©Tj£3£a s &&;* *iT *s 9 . 

jhett«jHii«BKD±itii*. x>i?>©ffi^?w{aae 

>s?>©i*B»*C if - tr >JLS55fflJ©#£UiS&k:Jg&<* 

iiru*ci*»at-r«if-#iftt&a(*x>^>. 

[«3|aB 1 1 ] fH3s®9 tcbur. 

gFSU&feaS8©.hi£*gS\ x>^>CDffifi^f^Cif-tr 
SWS-C if - >T«£ffl©#5UIK«:«Stt 3 1* -5 J: 5 icM 

&5i$m^-%L*:vm-r ««mpwrmr» 6 *vcu -5 c £ 

-T S if -tfj&l&tSttx 
20 [fS*3® 1 2 ] SlJfcJl 1 1 tcfetvr* 

mm^BLvz. x > y > <D&nwii5tam,®.m-c t*. _hisgf 

if-#ilM&«f*x>5?>. 
30 [ff*3S13] ff*3S4Xtt8tC*st»T. 

titmt-rz if-^jaM«Mx>i?> 0 

[fS*S14] lf*3S4X«8tC*it>-C v 

§ l» C i «4MK i-T S if - #iat&«wx > ty >. 
[f&Sog 1 5 ] fS*54X« 8 Kteu-r . 

< IKcS *1TI» S C i «#®<t-T £ if -#iffl*a«ftx> 

40 mmm iej ati5x» 8 «cfet»-c.- 

6 <TC b» S C i t. th * -jKjfiif&IS 

#x>i?>, 
[«?8©e«B<C»l9] 
[000 1 ] 

[«?8©JS-r*S?fJ«-H ] *«WB. Sf^X{cJ:i5@ 
Ksn-Sif-tr^-c^a^^ibL/r. x>y 

[0002] 

50 [se*©«^] st3R«fco. c©a©if-^ig$&«#x> 



C3) 

3 

i»tlsX. m«#SBS5 9 - 1 2 8 9 2 0#£#gtC 

ps^sfts.fcstc. *-#ja*s&©*-t>K:g?si*sg 

«<^2»S01Si*«^ > ±&m 1 

K^LTBaBrsig igta?p©Bs#8!ra*. mzmsM 
[0003] Jii3©fc©-c«. ^ i gFsyfora^wra 

m i mte?#>awmi v fcgm#**502ti£si 

[0 0 0 4] b7fc#-?-C\ fiSfi©/jNSi»-tr>^(,> 
t. {^&J£t?©h;U*^£0S 20 

[0005] ±isae3fe©f-sK3a*&a«i>^> 

[0006] 

[3%93ai*?&l/J:5£T£SI@] — j&K, ± 
12fi£*© $ - TK3Si£<gtf x >i? >© «t 9 KM 1 gfSW© 30 

ra^F»3Hi*»2s^i#«fc«3 *>m>mmic&&u-fcm&. 
-rs^isfmass^egtaisns <@3&tf@4# 

JS> . *>y>#m«T-f F^aMEKtttcft 

SUlSgfciSftr^-c. SjT2 gMfUlS8©d£fit*@< M#>-e 

[0 00 7] Jif3«£fc© £ - x > ^ 

>-Ctt, «B«3>^-**gr2SP«iif5{CE89:L/'C«,> 

s. c<otc&>. w*. «*««tfci8T© x > y >#}«jb$ 40 

<£<. K««|a>/'«--5e*«a|s*©»ffcflttJ**ai-«-*« 
&t£^K&S£rec;fcfrOB$|S|#a>#>.5©-c s x>*?> 

[0008] ^HJ«»f*»^*{C^*-CJfe$nfcfe© 

■C© h;W^it?SillFiae^-C©ifmtt©l»I±i*a€.«fc 
-{"©EgKI^!g?,Ut, x>y>^B#©gfmx 50 
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[0009] 

[IWtW»t4fc»<ofS3 .hlBBW*iiflW*;fc» 
tc. *»?g©«9l^a-Cti. P§#BtW*sipS8K:i25e;* 
*i. x>^>©ffl3!£«r©»«^S£«*s^*t»»l 

[ooio] jutntct*. n#9 1 ei*D*Hirri*> x 

a-T41ffiR©»J!W«-h*SHPS*ir(,>-C. fe&fMa* 
- h tc5t>«cH#^assfcS«»©»SW*SEKi* 

-e© 5 feorofci&F-rs&fi&Ffcaars * 1 

SUISSCC * - #jfit&«© * - tf > ifimWL s * - 

rsgfsyptm©ifswfcJia-r5,02^a5iK«. m 

±!3»H»SUiK©5f-t>TdS«I«:ftM«3>^- 
[0 0 1 1 ] Cffi^Kihtt MWa>^~j>«4Hl 

«3>'<--**aBIT*C C©C<fc-C. x> 

«B«3W?-*t3:*-^>TS6«ItciBH:snrt»*© 

[0012] S/c. x>y>iBHIE»rtt»«Wf^3Wir 
2gf^ffiSS*>&efW5nSJ:5K:>' c cs©-c. JifB^lgf 
^iiSS«:*jW5»Sfm^©^c8£Stt^«3^:#< ttfett 

(,». c©fc«&. ±sbm^=j ^ t uxtt%m'm& 

ilMffi!S©®TRU t ^^tSe©3P»«c*rSj±*i 

[0013] S6.K, mzmm.m^icktmm^>^-i' 

[0014] 89 jjas 2 iaK©^wctt, ff^^ 1 fats© 

a*©SBRM<b«i*^b-rs«si*w*"a*>©«fr-6. 
c©ciT. mM©ae*tc^ffl$n-sx>t?>©esi 

?W{glsIK«Hi*r^m^X©%£-*s 5» - tr^TSfeW^a 

m^mm.'p^mmim <nox> ^ga&rwjatciwb 
[0015] w*^ 3seig©#snj-ca\ 1 x« 2 



( 



( 



5 

(ho . -Rftssss (co) jsmmmmt® (n 

[00163 fS^4IB«©^?§-C« > IfWSBl ~3© 
l>m*> 1 -?K:lEil©f693K::te(,»r . 1 >Ti&BJtt 
«E=i *©_td£«©fil 1 iS!Bl»9*e.»H^© 

[0 0 1 73 c©ct-c t imcom&tpic-gmz tiz* 

as^8iK9©ft&#£OT. ^©_Li&©gf£Ea*i5i S. C 

■C. <£©W<asl^m«:*i W £ N O x 2£*£S©<£ia#0 
6>iT.S. 20 
[0018] l«^5IBK©^-Cli, if^4iBfE© 
^cc*5W-s,grmss&ilK©±^tt > *-fcr>£*- 
t>TS£fflS4i«3 * t©|g|©» 1 gffUffigCcS&K 
3n-5fc©£T£. 

[0019] c©ci-c, £-fcr>©Ti£ffil#'kS*£ut 
S^lOffitCi-C, *-e>©_hi£ffi!!#>6>l*DtH 

-r^iit^-cimMm^x©aSA 5 ffi< &-2>©-C. X 

Oxf6^43 6K:ffi«3-t±-SC */c. 

^^©^^^^^^^©^ttfewjsn^ 30 

tmM&MB&lc&lfZCtbteWx:. C©C£tcJ:£ 
3SJ^JS»©eT*0ig-rSC i*«-c& 5. 
[0020] %pm6%3&<0¥£WV\Zs n*T£5%ffi<0 
^{CteW*. P»IK^TiSP^F©^^^»i«. T 
m$386 Og~T5EiSJ&7 Og©?5>*ftEl«:aS 
JtlTUI,. CCCit. ^SRtfg©^©^!^^ # 

0igfmiis*SgiiL,r*-br>«:^sns©-c *8 

&x*^©— gp^igSWtC tSr - V>tcJ*%. ■£ C £ s&s-c 

*£«fc'5{Cfc«3. &©{£££* 40 

r r> o i i t^ ii.b im t aa*e/Tviann-rn+ s*t&ts a sn*e/T-> 

^K:*iW£^jmi£iISS©±ifc4gtt. &-*:>±8tm 

f^Wc©?|3ft£»lRjm^*«©#»;*:3-&&c<i: 

[0022] hhss 8 iBiS©^^*. x>i?>©mtgf 
rtj&mfc. St^aifT-SP^jlBfcaji-r^^© 
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s© * - ir >#Eta: snfcf- #MWtx 
git*. jbfe*-t>©±a&w©g£3i®isa> 
©— as* x > ^ >©K5u^tcs^ s a £a 

[0023] C©«JtStc=fcn«. $S©SK*K«I3 
n-5.x>t?>©fiA?t(ai^««:iii,>-C. gffitf*© 

-c. *-tf>±jfe©gfBE*5+^-tcas**©-e. xmcom 
5. c©c£-c\ mx-iiT" ■< icj&mistt 

[0024] m^m 9 se*&©^9mi. s tats© 

$;K«TijSW©s^ui&©t>-rft5{p— 77tcws*.fj&ft 
T.ssiS7c^m#S'&ig:w2.€>©i-r^. c©ci-c, 
efms^fflK©±ife«'&Sife7c«)§*Stc «fc 0 *-tr> 

[0 025] 1 0iEK©^W-Ctt> IMSS 91248 

©^(c*jWSx>i?>©ffi^jlKK:«. ?-K>KJ: 

•7 ©TSfe«©«fc^SK:SF^S«eiiK©TS£^*«^ 3 
fvtfcO. ^^MSfeaK©±^®«r. x>y>©ffifi 

&&®mm.mr? >rmi(ommm^^mm 3-tt-s 
—77. x>^>©jftig^-c4f-t>jisgffij©ip^ffi?s 

[0 026] C©C <tt?. ^>i»0>&M.ffiffiBl&ffi.i$i, 
W-S®SUE*HS«-»©t?. ^-^^©TdfeWwiF^iiK** 

6 r fe+»<st««©»«a»^^ itsci#r* 

^,ffi*ii5<%S©-C. <fc«3»a©(SV»5f-^>±S£ffl!l 

[0027] Ih*^ 1 1 SBMCD&mX'te. W^S9iB«£ 
©BWCcteWSSFaSiHSKSOiiseS*. x>^>©fi 
S^-T $ - tf >±iSfflI©SfmfflKtc^ 3 if -5 —73 . 

3tt* J: 5 fc«IB5«J»*«*W^*i(8P*«3Mtt» 

tt©KS3&sjttsevh3i»©T?. *-^>±ssfflj©sma 
77. x>y>©js^^rci*ra^wtcsmaiRi&©^* J 



[0028] fSjjsH i 2%tf$a>mwcit. m&m 1 1 12 
si*8£$wr* io 

[0029] C©CtT> x>^>©HE^^Ielfe^J^ 

m*m&? z> c t ifi-c & s . 

[0030] m?m 1 3i5t£O^I§-C«. fi^54X» 

[0031] n*mi 4^igcD^^-c«, a*i4xe 

31 1 2 IB«g©^Bg £ pj&tc x > >©*sMS1£©|Sj Jb* m 30 
[0032] fft#Si 1 5£tg©^WT?». f«*3S4Xtt 

rati. ffe©ffg^f±0feS<a9:^sn-c«,»s. c©c<h 
>mi 2fe*8©^wira«^x>i?>©jg^©isj±^ 

[0033] IS«Ji! 1 6SSg©^-C$i. fi^J15Xii 

8fBis©^wK:fews9t^s^aBtc. m.m-rz>mm 

ffi.1iX*ttiM-fZ>nin^®.*We.V)2>t><Dt-?Z>. C©C 40 
SS^TSIi-SCids-CifS©"^ NOx#££g£J: 
[0034] 

[oo35] (mm&i&i > 0 1 «. ^^©siife^si 

1 K<£S # x A©£#«fi££7jVr . 

C©x>y>A«i£yiJ4a{gi7 I -f — fe*^x>^>t?* o 
r. x>s;>|a]^*s^4 oo OHSSS-c^iSW^* so 
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is^-rsfc©-?**. 

[0 0 3 6] PStCfcUT. l«4o©miSF2. 2. 
2. 2*s^RE$<afcx>t?>^:i*-e*0. 0^bfcl> 

U-C. C©f* H>lcJ:O#mffl2F*iR:jKM^3&SEB0& 
j££*vCl,>-& 0 ±IBx>^>^:<*l©ix'J>^7 K© 
—73 (@©:frffl!j> Ktt. mfSf2«tC±iBj^^±MK:ra 
□TS2o©RSW<-h3. 3i. ^KSi#-h3, 3 

*-?-n-enraB3r^2o©K5v#4. 4#ia:w6*rc4i 

9. (a©£S«> tcli^«tc^lSi^»2©-p 

©#£W<-h5. 6 tmiTBi&$£2(02i<om$mi , 
8<t*sSW6n-C(,>*. C©»2PSl#8«:Mtlgf5i# 
7«fc0fe3»^©«>©iSn-Cl»-C. flf2gfm*-h6© 
H#B#©ifeKBr®«ttSSI l St^tf- F5«fcDfc:*#<fc 
r>XUi. ±H^^Jb®©BSf*SiJ«:«. 

[oo37i*fc. 10 «jii2sm@2 trcv&m.^m&r 
zmMmm-c&z. comsmmi o©T8£^tt4otc 

Mbt^T. Smra2SKJiatRm*-h 3. 3(C«fc 

9ttffKtcs>i3*-i«— JiaaitiH^L. ft^xr? 

■J-^-tc^3*i. ^©T^K:«m^©$-tf>l 6(c 
.£9Sg*b3ftTf^&ME-r£:/a«7 l l <fc. c©^a 
91 lK:J:«jJPffbfc»Sl*}%ai-rs-f>f-i'-5 1 
2i. 1 3 t**±aE«*>6JK{CK»6tl-C 

[003 8] —73. 15Rc;i8 tt*ti**iftSl«36»6 
»«W *PfcH-r-5P«iIK-C* 9 . HI 1 1 5 

©±^«4oK^o-ci,»r, &«iffi 2«fc* 1 mm. 

fiuusi tea. *--s/>y 1 6 arttcdiA-rs^m**^ 
«:<t»?@e$^s*-tr>i 6 1. mmtv->tmx- 

-t>T«Effll«8«3 1 7 iTiiiassnrt^ 

s. ±ie*-t>i esof^P 1 ? 1 l^e^cs^-^ja 

tc. ^-tr>l 6©(t8L5?.tt^$^l/<»^-©M75-*s/jN 

3 < fast § *i?c{gSffl©/Ms© ©-c* s . 

r r\ r\ o n *\ *fc ^ U^n i? * , kt r\ v ftrW^tt i 71+ /mr j» 

L w O o i cK /l-, _1_oU V ✓ l\ V XyuSMC X I T7t/\- 

«yNX*A«©=3-i?a-5-< h Jiffr©!!^® ©MSU1 ; & 
•fe'^^W hT^BSL-. •e©-fer^-^'C htCglEF e. 
FCo.. ffldi, i ■» •!rAN i SCffll^Ai i -{ II 5/ 9 
A I rXtta^Ptf©g^li4SMl/fc«.ffi*SfflU 

SJ£3-tfTNOx=£^:9-J5?-r£*>©-r*-5. C©'J- 
>NOxg««17tt. ^©JP<^gg©fe©<»:$*iT 

[0 04 0] ±ia^2jPmiiKl 8©±isSE48B:. mim 

$mm 1 5 £M(C4 "?(c^tt L-C«S(ffi 2 StC^2 

sw«- h 6 *^-^-c^^{caa$n-5-*. ts^« 

±S»l»a«iKl 5tC*JWS';->NOxftB«l 7<t 



( 



( 
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9 4>T^«®Si5(4K:^b-rt^. C©£i£SP 

SP) £9&T6SfflJ©»£ulS&l 9tctt. SBa#Xti©H 

C k C OSCW O x&CttC<:r 4 + a U- h *8HbT-& 

S^lR^2»Sy^l5. 1 8*>6©gfSWfX£r?t» 

[o 04 i ] S6tc. _tiemi»svaKi 5«. 

> 1 6i 'J->NOxg&£l 7i©[Sl-C. gf^tfX©— 
SP£^lIJKM^3tf3gmiSaDilS§2 2©±&$g^<:£• 
«d£&$tt-CI,>•5. C©SM?Ug«SjiK2 2©T8Sisai« 
SU&B&l 0tcteWS--f>*-£'-7l 2 ©TSfefflKcSi^ 

ffil 5©^£WX©— 9S£*-^2 3K«fc9?£35l,00 
Smim$fl^2 4K«i:9^iSgl'fcas6, ®5mB& 
l OKo®iS;*ti-*J:5fc:&-*-c<,>£,. ±i2Sf^Sefe 
®5S 2 2 ©Tij&gfcH 1 ic^MX9rcr <k 5K^n7l 1 
©_tSfcfc:g&L<-C4>Ja». 

[0042] *l/C. C©«fc^K:«fiS$nfc*^©^ 
-^ifii^^#i>^>A-Ctt. *-tr>l 6©ES:i**l 

/cm i mmm 1 5 £j&&^K*t oxmmr 1 »si 

#7. 7. •HZ>Hft*UHI#Jff2lffft&F8. 8. ••■<£!)*> 
[ 0 0 4 3 ] HffcfttC. S^2fcfeWife^p3. 

3. migFi^7s^2»«^ : 8©HggfflHtt > mz 

ictfi-jr* 5 tcW 1 »^7©S#^B E Q 1 *ST5E* 
(BDC) M6 OKt?, H#e»JEC 1#>±9E& (TD 
OW70SK:. *^2g^f8<D^^»E0 2*s 
TJEMl (BDC) t3 0a-C. K^fS5EC2jWJ^E* 

(tdo^i oSK-en-efttasesnn,**. — 

2-o©®^3 . 3 ©!§#*!*§ I Ottlf^i fc(c±5E.& 
(TDC)fq5Stc. PD<g3#FNW!I C«T5L* (B 
DC) &4 5&U:WcM2tiX^Z>. -T&*>1^ £fMe«Tll 

J»CC«. mPm#7Rl*iS2gfJtW 8 77 

& 7-d&g^i*9©gm#x (iffi 2 gfSUlgS 1 8«:^bi 
U *-hf>l 6*a@L.-CTifeffl!l©gFmilSSl 9tCp 

[0 044] C©«fc5K:. x*Jl'+*©S$-5-C(,»S^'a 

-#-i>>#x£r£-t£-t:>i 6icm^xx.>z/><D%t 
gF^F8*s^s©fe©isnt:i,>r. ii^j^&n^p 
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©ifeiIJSta#s/h S C»©-C. Sf^Tga*©ik^J(SE© 
»Sv#X£SiI2gmiSfSl 8*>P>-H3-tcgFW-reci3i>s 
X% % x>5?>©J*attJie«&Tm». S6tC. C©^ 

ife^^rtt. m 1 »sw7 ©ra^f^tt 1 o 1 

*i©«S«|i*^***^-tr>l 6(c4^.5Ci*s-C*. 

[0045] cct. isesu&.&mmfm&i 5. 

1 8 ocfctt SSMSifeg©^ b*S«:§* K tftig-T S t , 

10 S3 tC^r <fc 5 tcPm^Xi^gfcStti>^>@^©± 
3iifeKiSA«*, JUlttftGUSl 5©9MS#xi£ 

«:£9. c*UcflH,>JiS2gmjlfigl 8 ©SfcS^if^rr 

2<0&9m&7. 8©lif-f 9)l'$ > tcK)<Om#B$m&9SL 

filalg^l*. tm#x©5&&-J&«lM8«:l§#-f 1 if 

20 ai/#*i!&*>-5ft^^x*s^f2»guiKi 8ipp>mm 
snsjc^tco, ^©s^^xsssj&sii^-rsro-c* 

•5. 

[0 04 6] iJEm&tf!fl2©£gMaaigl 

5 . is (c*jw *sf^**xd£asn^«. m 4 (c^-r <t ^ 

1 5 lcisttZWLm%feim< u^>—^. WagSi* 

»ggi 5*ffi-5t^-tr>i 6tc^&$ns<fc^«:^ 
30 9, /J^$-^ja*sls©#a i £^*'bt:is@iK«-cfeft 

SF^x©^^±*s»2gFMjiKl 8* 
5i9 #-tr>i 6*i£@L-rj^asns©-c. *-tr> 

[0 04 7] 3 miRD r m2©S#milffil 5. 
1 8{C*jW^»^X^S«. x>^>^tcj£D-r 
CT^i*S5 tc^-^-j; 9 tc^ib-T fe©-CS> 0 , <g*w^ 

•c»^«^x©%<!: 7is» i sfmaK i 5 a> $ n 

40 ........ 

[ 0 0 4 S ] L?t* ? -3"C % *^53©S£E 1 ©'fJSSv 

©in#^^x«ES©^b#tt*^U-c s SFSU&k:** 
W^'J->NOxMi«l 7^©iBg*^LfcC<btC* 
S. -T^to^. >;->NOxttSl 7=&»lgFM,ilKl 

stcieaiL/cci-c. x>2x>f&ttia:^©r-r F^idse 

l 7 icSfcii;* c©c<t-r, x>i^>© 
^raffeS&^Ffc t> y - >N o xfetiS! l 7 *@sb-r^»3K:g 



u 

[0049] *Mcr>S^*K:^ffl3n5x>^> 

©e^eufs^-c fegpsw/x ©?& - > n o x 
eggi 7 Miliar ^ctfctt is^m^mummv^ 

S. ft, 'J->NOxtt8Sl 7tC*iWSNOx©jl7C^ 

X. Sm*©HCjgS«-iSfe.S«fc^K:UT:t»5. 

[0050] — 2F. x>iP>©l^@Ki^Ctt. gf^tfX 
©¥#fcLb#!il2gM?tiIS& 1 8 £i*9-*-SCE>-C> 1 gf 
MUSI 5fC*iWS^*'^«EStt**»3l«^:Kcl» 

(a3#!8> . f 'J->NOxW«l 7£i£jl 

©<*e>&*!6j±* s [ge>ft-5. l#>&, x>^>hs@ki$ 

tc. 5-t>16©T^K:g»6ntl,»5Ci'C, IS 
'J->NOx«|l 7©ItXt4«:— Jfft-L-TS. 

$ n -sisfi^eia^J^c^ l si »a*w»© n o x * 

[0051] yctc. *ai©f2©#ttt. P^K^tC 

«t o emmmvbmKtmzzm 1 sesmiss 1 5 

SfaM^S=£+»tC5i«L-CN O xCDSfUl*P$IJUfcC 

[0052] -r conite^st-ci*. gmjiifcs 

SS2 2©_hgEig#J|rigFftflS81 5tc*sWS';->NO 

xSt&i 7©±^<Mtc^$nrteO. ±&<otm<mm 
pm#x©^&*#±iBiiti#M«»ssi sterns 

JL -J->NOx««l 7*!^D(Di*WCi 
#>6. S';->NOxW!l 7 ©_hi£ffii©#EEE**ii;g 
0. ccDCi-C, f8^W<h©EE;^K:J:»3eR3l;**i£gf 

[0 05 33 ■€•©!». ±3±<Dim < jc>^?>©if 

^^n-c^sciTip^. ass^rt©*®©^*^**® 

l/TOS. 3£§§#X:^»-C4>&t,>t<!:j!p6-€-© 
M©J^S£iS«>Tffi|g±^>ia&K:*iW £«S&g&Sr 

fi£+#tci£GS 0-C N O x am^nUt * C i **"C£ 

[0054] cct, — «tc. mnmm*fxm.*i&k2 
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- Z ©2£££St^5«:@igl<~3-3NO x <gj*©/c«t>fc:gm 

[0 05 5] L*>U ^-tfiSt&fSttx^S^CC 
x>^>©^gja^&SH6K:1t14aiL.-C^-r<t^ 

10 gpmMS£S*^«rr-S©-C. C©^lb©#fc:W4*r*§*:}# 

[o 05 6] cfttcfctu c©*5i»fflrc». *-tr> 

1 6©±SS-C^ff3&SJt^UTfe*8*l^rt©SfM*'Xtt^ 

i l. r ^-r jr^tc, x > v> ><o&ffltom\m i-eri* 

20 #££S©fi^lli£«^lcit5»3 

[0 05 7] Wm&8mS&2 2©_tdSs38«*- 

tr>i 6©TffitcS«i3n-c«,>f, iSiaiiFE©^^-^ 

^>^*ija^jS^3n^Cij&sAj:^©-c. S^SiS^ 

^©iaffi«^-tr> i 6©±^6SSS3-a-^«-^iit 
snr. x>^>©*8«Eias«rti«-eE)K:ffiTS-tt-s© 

-C, NOx©%^S=&36(C(£jas-a-SCi*s-C#S. 

SFSyRtt©i5SK:J:5gfmjlSfca©^«lfc}£P§(IS 
*vS_b. ^-tr>l 6©Jb^fflJ*>6MSSE3-l±-5J@-&©J: 
30 -5«:^a-^>^x*sgfmjlSfefflK2 2K3Hf-CbS 

^citttiwDT, c©citc«fcS3&j&3Bs?©«rF 3 &im 

[ o o 5 8 ] ra. ca>mkmmxit % _B£©$n< mmm 
m&&2 2<D±%3m&mimmmmi 5©^-^ >i 6 

©T^ffl«{c^L/-ci,^5&s. S7(c^-r«t^W:. *-tr 
>l 6©±iaw«:^L/-cfccfcc> < , c©«t^tc-rntf. 
$-tr> 1 6©±iifefflI«T^ffl|(cifc'<-r^BE*Sii5< fr£ 
©-C. JbiH»*^ 1 «cit^-C. cfcD^S©^.®^* 

40 [0059] ($mmi&2 )@8«. i^ag©*tej^«g 
2K&£*-#iai!6t8ttx>s;>A£^-r (c©*jfejg 
si2 ©x>^>A«siife^si i <Dt><Dtmmmicmf&2 
n-ct»-s©-c, «t. w— ©gp^tcttK— <z><£m&tfi, 

«. 9m&mi<Dt><DiciMz.x. mmM&m&2 2<D± 

S^^lSt^ilSSl 5(c*$Wi*-K>l 6©Ji«£ffliI 

g^3 o *>i?><Dmmtmicj&c.xftsw£m 

iltCECU (Electronic Control Uhit) 3 1 K«t 
50 9Jifffil?S7nW#^f3 0*«J§ftS63-lf2»«fc^«:U/cfe 
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[0060] *t£t>%. ±.&mmmmMgg2 2o±&s 

te2otC*N£i* ftri>r, — #OM82 2 a#JHl9E 
mSKl 5&CteW«5*-tf>l 6 0±gfeffltC^Sn, 
£fcf^£>£4£82 2 b#*-tr>l 6<DTife«:J®&;* 
tlX *5 0 . -bS^S5fC^2 titdg$sjtmWft 3 0(0 

qmimtcxv. -biB^igpmssi stcfctt**-^ 
S3ns<£5&c&-?r^£o 

[0 0 6 1 ] JiISECU3 It*. -7-f^nr3>f 10 

*-fe;U;fe>^3 3^60§tofcm^#A#£n*>— 

±iaSiS^#^3 0^L,rW®{i^€rW^-rs 

[0 06 2] 1SECU3 lfc<£SJtfl^&:iKffiJ£:09 

tcs-^ii-rm^'r^i, s-tx^^^sa it**, x> 
^gsn»*. m i oktjvtjz^k:. @ea-fe>if3 2tc - 

[0 06 3] *VX % «BR3K*«frCft^NO&«ES 

nnt*»; ««»BW»c*SYESi 

tit, *at&««r*5 ye s i«368hW« 
^*:/SA3K:jt/*/c, 3MS7c«J«^3 0©f^*K:J;0 
gMUBlE9B2 2 cCLhaSgSrfil 1 SF^il^ 1 5 «c*rt* £ 

<#g#3 0 <DftMit& K>mimffim&2 2 ojiak««0r 
1 m$m$& 1 5 £ tr> 1 e co±dSiffiitc^-r 

[0 06 4] b^oTrJJBSBteB»2«:J:titf; * 

v> 1 erfeM®* 1 mmmm 1 5fl*6»w«^ 

£8tO{BLr, t&^UMKl 0<d:/p»7 1 lT^fflfltcMSfe 
*rtfitcte< tt*©r, x>i?>(Di)KSS©fiT{c<fc £ 
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[oo65]-^ z-#mkmt$K&. 

Bi5«:*i^ TaWIII«cJt^r»ffi©*ir»*-t>i 

£#r#, <£or, SfaS^tCcfc^NOx^MaXBS 

[0 06 6] (XSB£tt3 ) B 1 1 1*. *»WO*S6» 
S3te^S£-^^attx>i^>A*7rrr (CCC^jffe 
J&S3<DX>^>A«HSi0S 1 X«20feCD<!:BSS« 
tt«j£SftTlr>£<D-£\ fcTR B— <Dgs#«:fc*f^— 

j£S3t*> ^Sfe^2<DfecotcSn^ , r, gfm®?ft^2 

2 CDTS^^f^SIS 1 Otcfctt^ci'? 1 l©±i£ffl 

i^MKtf. x>5^>CE>«6tt«fcj6D-CECU (El 
ectronic Control Unit) 3 1 8C«fc DW«¥tt3tfS«fc 

[0 06 7] ±lEtJMe«lS&I&2 2tt k 

^^^2 4(DT^{!dr2oK:««$nTl^T, — * 
C0#te3S2 2 c#Ria®851 Otcfcttfc^O'? 1 1©± 

m&icmmzti. £?cf^©#^2 2d#:/n'7i 1 

dKl-r^5fe^-b^SK2 2c. 2 2 d<Di,*-rtifJ>— 

30 feOTfe^. 

[0 06 8] _LI3ECU3 1 <fc**(tt9tt«IW*ia 1 
2tcS^l>rm^*r^t, HH«Cfc»Wf?^SBl 
^Xf*?^SB2tt, J|j^^2fc:tett&xf-*:7S 
AlS^^y^SA2<bi^«lr*D, JiiBX-r ^^S 

b 2 -c&m&mmre $>z>YEs±mm2 tix j^/cx -r 

^SB3ttt, M^tu^J#^3 OCD^^ctOgFM^ 
MS6S0®^2 4tci:Oj^MSfe^X^?Rm3lKl 0tc*y 

1, v v/ \_/ «_/ j o- .s » ^ r^cstnj m.—?* »«• - — — — --^ 

tcffl^L/ri^r, ^-^>i 6cD±S£ffljr*or<>gfa 
[0070] — ±ffixf^sB2r*a»i«t 

50 ^NOiflSShtj^/cX^^SBBm MSS 
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mimsms&i 5K*stts*-tr>i 6©±jjawK:s^ 

^m^jS^X^riRMaK 1 OKJsWS^P^l i©_ti£ 
[ 0 0 7 1 ] o* 0 . ^ttfc»5!yiittfr©i&JSAS;*:£ < 
1 6©±^{WA>65St0ffiU;fct§^. S^dd^jlifeS-tfS 

gm®&#xfi©^s&<iiAs;*:# < % o . iwjaittj&saifb-*- 
mm-cit z - tr > i e ©TiJ&w a> ssmsas** * *n o 

Hi-rci-C, ±sHgmJ^©f£SK<££&m®i£S©^ 

[0072] -5-©B$. «fc »)^n7l 1 TS£ 

ffid©&3UIgSl OF f 3©»»ffASi«<fc9. *-tr>16 

[0073] L/cAioT. _bfSSIfgJI*!!g3 fCfctttf. n 20 

[ o o 7 4 ] ft. ^mvuz^&mmmmmmztiz & 

•£©ffrg*©SGfe^3:'S^-rS&©-C* 

22KJ;D Sf»2fx©— «&*!ft»ffilK:3S § -tt-5 <fc 5 «: 30 

[007 6] 3 €,5C> JbJB«#Elk£tt-Ctt. §&2gm# 
8. 8. -*JM&ft0F7. 7. -£<0bjm<Db<Dt 

2SP^p8©P3^H*iC»L.^>;7 f-S©4>fc< £fc 
— ^€:^lgFm#7 J:0fc^€f O^-TSCi-C. I&2 
SBR*f8 ©H#B#MiA»6M^j£*T?©±H#JHIBIK:M 
£«£ij£SSISr®S£+#K:*& < OT. i>y>l©}5a 40 

[0 07 7] 

[ft9!C!>*&*] fei±i»WU/cJ;e.tc. «^iiats©% 
^lff^ulgStciBS-r^cif. x>s»©& 

©T\ &&©=»* f-ffiif*. aaffi^fiTR^^S^tS so 
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t£©S6fc£|6)±AsS6n£. 3 etc. 02gfmfflBSK 

i*tim^>'*- &&wzwt$ti-r> c©ctt. x>^> 
[0078] a*^2se»©^«:j:n«. mt*? 1 -* 

[0 0 7 9] a*3®3iHK©^K«tn^ *-t>T 
?Sffl!HiiBei=3>^-$©gS4-H/jNS< Lt> 
14* 3 6 KflW) £ C £ ifi-C # S . 

[0 080] fS#JS4i3«£©#feBStc«l:tttf . fl©lg 

[008 1 ] i8^®5s5tt©^^K:«fcn«. gf£WSifc# 

*©a&£ta*ttttc{g< i/T. sf^sistcfc^NOxis 

«®m=£iSS>*C £#•?#. ;S^^I*MS&©fegK:=fc £ 
SF^jl^S©^«)*«lWr-5C<i:ASt?*. 3 Zlcm&h 

^©igT ; £iaa-r'S c i*s-c# 

[0 082] SS*316iatg©%^«:«i:n«. *8&x*;i> 
^©— SiS^itSKlK 5f - 1 >«:-^iL^ C i *s-C# S© 
■c. ja*S&^ffi»-cm>fc©CCfc*. 

[0083] a^7i2e©%W«:j:*i«. iMUH**f 

* * * - tr >©TSfeisi^ 6«t o mrm^ictt-ixmmM 

[0 0 8 4] IS^8iBfE©#6lp3K:J:ftlf. *M©SK 

mm. As+^tciS < a -s^ 1 pmaK© ^ - tr>jbsfe*« e> 
p*cs©pmssfe**^ * tam^tcj^-r s c £ as-c * -s © 

iSMsmmicisvz n o xfi«H<t*7yitciif«)S c £ 

[0085] n-#m9%ffi<D¥mtc£tL\£> mmmm 

K©±i^*f-tf>©±«EfflJX«T^ffilK:Wg^.rS 
[0 086] nnsm i oiaig©^w«:«fcn«. ^-!j<ia 

[008 7] 1 1 IB&P^iBK:,!:™*. x>^> 

©isifi?if^«:*ji»T. wtmmcDi&yiiczzum&cDm 

^t*R)5jh-rsc£AS-c#^. 
[008 8] if^S 1 2§zm>^m<fC J:njf . x>i?> 
©HSm^llK^KifcUT. gfmM«i©KS«:«fc5$0 
@«4©M{ fc^^rfi b oogpmM^S=&5i«-r -S C £ Ait? 

[0089] f»*35 1 3fB^©^Wtc «tn«. ffe©gfm 
^©j£S*ta*fWtC^C* <t5C £-C\ * 1 4 

IBiS©^?3k:J:n« > ±sBffe©gf»#©';7 hS'&fflS* 

e { J^cA*<-rsc£t , . s^tcst^si ssiiio^ic 
±fa<6©^m#©^wra ; &ta*te { )tcg<S3£ 
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[0090] i est&DHgijfciftor. msm& 

[0®©ffl*fctt9l] 

[Hi] *££9!©#afeJ£gl i <o±#mjSL>5:m?m55m-c 
[a 2 ] mm. s& i ^si#r^2 SM?tf?©eg#8sra 

[03] x>s?>@^S©S:ft«:«rs»lS»liiKS 
[04] i>^>@e»:©^tK:*hrs^lSfmiiBS 
[05] *>i?>fkft<D$EitlcM-rzmimf8MSg8.U 
[06] *-*«te«tfx>^>tcfcW-S, gfffi&O^ 

[07 ] mtmm i <o$mwic&*,m i +a^0-c*5. 
[0 8 ] Si*s?&<g2 k#^0 i nmm-c&z. 
[09] »susi£ffiK©±i6S©^ i smr»b^©««& 
a5ffi«r«joa^^ja=s:^r7o-^i--h0-c*-5. > 
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20 



: [0io] m^Mmmm&^m^mm^^ti^i-i^-r 

[011] 3060313 (C^£>0 1 *BS0-C*S. 
[012] ^te0<S3tC^09fB^0-C*S. 
[8Hf©SW8] 

5. 6 SFMtf-h 

7 m 1 SWtff (^JfflKH^TSgta 

8 fff2SMftf? (ffe©St^F) 
1 0 RSUIK 

1 1 7uv 

15 HI 1 gf mSSS 

16 £-t?> 

17 'J->NOx«BI (2-V>{mm 

1 8 Jii2iffSul&S 

1 9 Tm$<om»M& (jg^ao 

20 (m&mMim^ > 

2 2 gftui«Eilgg 

2 3 7 <^a*s) 

2 4 mfmm<i®& (m&ftvm&&) 

3 0 §S£7C^^S 

3i ecu (fflm&m 
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